Tenesa et al raise an important issue regarding the involvement of DLG5 in IBD. Collectively, the heterogeneity of results at DLG5 is striking and we offer the following points for further discussion.
Point 1: In Daly et al (EJHG, 2005) , we identified (and thus obviously concur with) the observation of heterogeneity among the studies we had aggregated -the overall combined data suggesting a small positive result and the fact that we confirmed a small positive effect in the additional family-based sample not included in this metaanalysis suggesting there is more than just noise here but additional studies will hopefully clarify. We are continuing to explore the source of this heterogeneity and feel that factors such as gender and ascertainment differences (which could lead to unexamined phenotypic differences) should be explored as proximal potential sources of the heterogeneity.
Point 2: We concur with the observation of heterogeneity of allele frequency across populations -it is not clear how unusual this observation is but several rarer coding polymorphisms and disease causing mutations have been noted to vary in frequency across European populations, including the most obvious comparison. The CARD15 mutations, which unequivocally confer that risks do appear to vary in frequency across European populations (for example in the paper by members of this correspondance in August 2004 Genes and Immunity).
Point 3: Here we have a slight difference in interpretation -a difference in population allele frequency does not have any directional or obligatory relationship to the risk conferred by that genotype. In this case, we have population samples that carry the allele in question between 6 and 12% or thereabouts -but whether the allele confers risk in each population is a completely independent question. While the estimated ORs could change very slightly, the heterogeneity observed is profound and ranges from showing quite significant association (Germany and Italy) to two that show none or a deficit of the risk allele among cases (UK and Scotland). A population frequency difference under any mode of inheritance cannot resolve these differences by itself although the population frequency difference could be an indirect marker for an ascertainment or population admixture difference that could be relevant.
The point that this commentary identifies that putting studies together is dangerous because different population frequencies can compromise accurate estimates since ORs can vary slightly is valid, and appropriate methods for evaluating association in the presence of heterogeneity should always be at hand. However, the implication that that is all that is needed to resolve the heterogeneity of these DLG5 studies is not supported by the analyses performed to date.
Further exploration of the source of heterogeneity at DLG5 is clearly warranted and Tenesa et al are right to highlight this fact -two studies (the German replication sample and Italy/Canada sample from Daly et al) show P-values of B0.001 and two others from the UK and Scotland show no effect at all. As these are not simply cases of small sample discordancy but a highly significant discrepancy between studies that might have reasonably been considered to be addressing the same question, there is likely more to this story than has currently been discovered! Best wishes We agree with most of the points raised by Daly et al in their response to our letter. However, we have some further remarks.
Firstly, there are a number of explanations for the observed heterogeneity across the study populations. We did indeed imply that differences in allele frequencies between populations is one plausible explanation for this observation, because the estimated ORs were based on the allelic frequency in the different populations of cases and controls. The underlying reason for these differences is another issue and might be (as proposed by Daly et al ) due to ascertainment differences between studies, unaccounted for environmental factors and differences in the proportion of females/males in the different studies. We also suggest that these differences might arise because of population-specific effects, since the 95% confidence intervals (CI) for the OR in two cohorts that show an effect (German and Canada/Italy; 95% CI are 1.16 -2.03 and 1.21 -3.16, respectively) do not overlap with the 95% CI for the OR in the Scottish population (95% CI is 0.62 -1.16).
Secondly, another explanation for the observed heterogeneity is that the R30Q is not actually the variant influencing the phenotype. R30Q may be closely linked to the disease variant but the recombination history of each population has eroded the association in different ways.
In summary, we are in complete agreement with Daly et al that there is substantial heterogeneity in the populations studied, and the source of this heterogeneity will be of considerable interest to explore. 
